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Abstract 
This paper discusses the findings of a study on the development and evaluation of a hypermedia reading courseware on Sulphuric 
Acid for English for Science and Technology subject. The Analyse, Design, Develop, Implement and Evaluate (ADDIE) Design 
Model and Macromedia Flash Professionals 9 programme were employed to develop the courseware and evaluated by 80 
students. Findings show that, the samples found the courseware suitable and usable and felt that by incorporating hypermedia 
features such as text, graphic, audio and visual, the courseware provided a more interesting and meaningful teaching and learning 
process for EST reading comprehension text.  
 2012 Published by Elsevier Ltd. 
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1. Introduction 
Today, the process of teaching and learning a second language (L2) has seen an increase in the use of 
computers, the Internet, and multimedia resources, more frequently referred to as information and communications 
technology (ICT). The rapid growth and evolution of ICT has had, moreover, a greater impact on education in 
general. Among its impacts is the development of software and courseware as teaching aids. In the context of the 
present study (Malaysia), teachers are expected to use any form of technology, particularly ICT, and are provided 
with school subject textbooks that include software or courseware. However, there are several school subjects that 
are not accompanied by software or courseware. This raises two questions. First, how suitable and useful are these 
teaching aids are they in line with the education goals for a particular subject or course? The second question 
pertains to teachers whose subjects do not come with ICT teaching aids: would they have to develop their own aids 
to avoid depriving students of the opportunity to learn using ICT? This problem underpinned the study addressed in 
this article. As there is no courseware provided for this course, this study aimed to develop and evaluate hypermedia 
reading comprehension courseware (HRCC) for an English for Science and Technology (EST) text on sulfuric acid. 
2. Background of the study 
EST was introduced by the Ministry of Education (MoE) in 2001 to be taught at the upper secondary 
school level. This is an elective subject for students in the Science stream (MoE 2004, 2007). Students opting for 
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this subject study English as outlined in the EST syllabus in order to understand English language materials and 
express ideas and concepts in science and technology (MoE 2001). Since it was introduced, the MoE has only 
provided textbooks for EST students in forms four and five. No additional reference and learning courseware has 
been provided. As a result, teachers do not use ICT in teaching EST and need to be creative and provide extra 
involved 30 teachers found that 83.3% of the teachers lacked the skills for using technology in class. Nevertheless, 
as research conducted around the globe has found (Faridah Che Arr 2004, Ercetin 2001, Williams 2000), the use of 
computer technology, multimedia, and hypermedia can enhance L2 learning; measures to develop tools with these 
applications should be implemented. The purpose of this study was therefore to develop a courseware that 
incorporated hypermedia for the teaching and learning of EST. Forty students from School A were involved in 
evaluating the courseware using a 4-point Likert scale questionnaire that was tested for 
alpha value for the items was 0.7462. Next, 40 students from Schools B and C evaluated the courseware as a means 
of triangulation. This paper discusses the findings of two of four of the research questions that were put forth: a) 
use of hypermedia annotation in the scientific and technical terms in the multimedia reading comprehension 
courseware? 
3. ICT and hypermedia in language learning 
In this study, a needs analysis was first carried out to identify the problems that students and teachers 
encounter in the EST teaching and learning process. A major problem was that teachers and students had difficulty 
understanding scientific and technical terminology in the reading comprehension texts. Hence, the subsequent stage 
of this study was to find a means of overcoming this problem. Literature on the subject indicated the potential of 
learning (Chua 2002, Zarul 2002, Jamaluddin et al. 2001, Alessi & 
Trollip 2001, Azwin 2006, Wan Nor Aishah 2004). This is because hypermedia incorporates multimedia elements 
such as audio, visual, video, and text that enhance the understanding of word meanings. Hypermedia can be 
terminologies. Ercetin (2001) states that a hypermedia reading environment has a positive impact on the 
ude towards L2 reading and that the use of multiple media forms makes reading more enjoyable 
and comprehensible. Similarly, Jamaluddin and Zaidatun (2003) discovered in their study that hypermedia and 
hypertext enabled educators and teachers to develop effective multimedia interactive systems. This allows users to 
choose an information system on the basis of their needs and preference. Thus, teachers and educators are not 
strictly constrained to the steps indicated in the courseware. Apart from that, Sagin (2008) documented that students 
built positive attitudes toward ICT as an L2 teaching tool. 
Another example of how technology develops autonomous learning is in the use of computer-mediated 
communication (CMC). CMC allows computer users to connect and communicate, via the Internet or local area 
networks, with other individuals around the world (Braine 2004). This was demonstrated by Mynard (2003) in a 
study on using synchronous CMC with first-year female Emirati University students. In this study, the students 
accessed information for their English classroom activities and interacted with others in English on their own via the 
Internet. The study illustrated that synchronous CMC can be used successfully in English language classrooms. It 
has significant potential to facilitate the development of learner autonomy by providing opportunities for learners to 
engage in meaningful and authentic interaction. 
Hypermedia provides a number of advantages for language learning (Warschaure 1996). First of all, a more 
authentic learning environment is created when listening is combined with seeing, just as in the real world. Second, 
skills are easily integrated through the variety of media, which makes it natural to combine reading, writing, 
speaking, and listening in a single activity. Third, students have greater control over their learning, wherein they can 
explore the courseware at their own pace and individual path. Above all, a major advantage of hypermedia is that it 
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focuses primarily on the content, without sacrificing language forms or learning strategies. For example, while the 
main lesson is in the foreground, a variety of background links allow students rapid access to grammatical 
explanations or exercises, vocabulary glosses, pronunciation information, or questions that encourage them to adopt 
an appropriate learning strategy. 
Maizurah et al. (2003) state that a person learns 80% through images and 11% through sound. Therefore, 
the use of technology enables us to include images and sound in the teaching and learning process, especially in the 
interactive courseware program, and this could enhance the learning process. Not only that, this assures that 
diversity in types of learner intelligences are catered to. For instance, both visual and audio learners can benefit from 
the image and sound applications incorporated in the use of technology. 
4. Findings 
courseware? 
Table 1 exhibits the distribution and frequency of stud s of the HRCC presentation design. It 
shows that all of the respondents have a positive perception of the courseware  presentation design. This is shown 
by the figures that state that 46.3% of the students agreed and 52.9% strongly agreed with the total average of mean 
score 3.52 (very positive) toward the presentation design of the courseware. This study further supported a finding 
demonstrated by Nur Aiyza (2007) that stated that the use of text, graphic, animation, button, video, audio, and 
suitable fonts created an enjoyable learning process and fostered better information transfer. 
 
nsion courseware 
from School A. 
 
No Items SD %(n) 
D 
%(n) 
A 
%(n) 
SA 
%(n) 
Mean 
34 The screen design in this courseware is clear and 
suitable for target user 0 0 
42.5 
(17) 
57.5 
(23) 
3.57 
35 The screen transition is smooth 0 0 37.5 (15) 
62.5 
(25) 
3.62 
36 The presentation of information can attract my attention 0 0 32.5 (13) 
67.5 
(27) 
3.67 
37 The design uses proper fonts in terms of style and size 0 0 35 (26) 
65 
(65) 
3.65 
38 The use of colour is effective and suitable 0 0 30 (12) 
70 
(28) 
3.70 
39 The quality of the text is good 0 0 37.5 (15) 
62.5 
(25) 
3.62 
 
40 The quality of the images is good 0 0 57.5 (23) 
42.5 
(17) 
3.42 
 
41 The quality of the graphics is good 
 0 0 
57.5 
(23) 
42.5 
(17) 
3.42 
 
42 The quality of the video is good 
 0 0 
55 
(22) 
45 
(18) 
3.45 
 
43 The use of video enhances the presentation of 
information 0 0 
37.5 
(15) 
62.5 
(25) 
3.62 
44 The videos presented enhance my understanding 0 0 47.5 (19) 
52.5 
(21) 
3.52 
45 The use of audio is in good quality and enhances  the 
presentation of information 0 0 
47.5 
(19) 
52.5 
(21) 
3.52 
46 The icon used can easily be identified 0 0 57.5 (23) 
42.5 
(17) 
3.42 
47 The buttons in the courseware are varied 0 0 60 (24) 
40 
(16) 
3.40 
48 The buttons in the courseware are clear  0 0 50 50 3.50 
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(20) (20) 
49 The buttons in the courseware are easy to use 0 0 67.5 (27) 
32.5 
(13) 
3.32 
 Total Average (%) 0 0 46.3 52.9 3.52 
 
Table 2 shows that the findings regarding School A triangulate with the findings in Schools B and C. It 
shows that students in both schools showed similar agreement towards the presentation design and interactivity and 
usability of the courseware. In School A, the total agreement; showing agree and strongly agree on the presentation 
design and interactivity and usability is 46.3% and 52.9% (presentation design) and 63.3% and 36.6% (interactivity 
and usability). Similarly, in School B, the total agreement is 72.14% and 27.88% (presentation design) and 74% and 
25.92% (interactivity and usability). In School C, the total agreement is 74.54% and 25.45% (presentation design) 
and 66.65% and 33.34% (interactivity and usability). In short, it can be stated that, on the basis of the analysis of the 
HRCC. 
 
 
Table 2: Total average of 
courseware A, B and C 
 
 Presentation Design Interactivity and Usability 
 SD 
(%) 
D 
(%) 
A 
(%) 
SA 
(%) 
SD 
(%) 
D 
(%) 
A 
(%) 
SA 
(%) 
School A  
Total Average 0 0 46.3 52.9 0 0 63.3 36.6 
School B 
Total Average 0 0 72.14 27.88 0 0 74 25.92 
School C 
Total Average 0 0 74.54 25.45 0 0 66.65 33.34 
 
 
4.2 nical terms 
in the multimedia reading comprehension courseware? 
 
Table 3 exhibits the distribution and frequency of f hypermedia annotation in the 
courseware tested. It shows that 48% of the students agreed and 51.9% of them strongly agreed regarding the 
annotation, with the total mean score of 3.51 (very positive). This finding supports the study conducted by Ercetin 
(2001) that states that participants with no prior knowledge of L2 learning used the annotations to achieve a better 
understanding of the concepts in the reading text and, at the same time, enhance their understanding. Participants 
also indicated that information provision through a hypermedia environment in L2 reading comprehension made 
reading more enjoyable and comprehensible. This hypermedia environment also provides a promising authentic 
environment for language learning and L2 learning. Therefore, by integrating hypermedia annotation in a CALL 
courseware, especially in L2 learning, it is possible to assist students in understanding the reading text, especially 
the difficult words and phrases in L2. 
 
reading 
comprehension courseware from School A 
 
No Items SD %(n) 
D 
%(n) 
A 
%(n) 
SA 
%(n) 
Mean 
59 The hypermedia annotation in this courseware enhances my 
reading comprehension 0 0 
35 
(14) 
65 
(26) 
 
3.65 
60 The hypermedia annotations assist me in vocabulary 
acquisition of the reading comprehension text 0 0 
45 
(18) 
55 
(22) 
 
3.55 
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61 The hypermedia annotations provide immediate access to 
the available annotated vocabulary 0 0 
55 
(22) 
45 
(18) 
 
3.45 
62 The textual hypermedia annotations in this courseware 
facilitate my understanding of the technical terminologies 0 0 
52.5 
(21) 
47.5 
(19) 
 
3.47 
63 The textual hypermedia annotations in this courseware 
facilitate my understanding of the scientific terminologies 0 0 
60 
(24) 
40 
(16) 
 
3.4 
64 The graphic hypermedia annotations in this courseware 
facilitate my understanding of the technical terminologies 0 0 
57.5 
(23) 
42.5 
(17) 
 
3.42 
65 The graphic hypermedia annotations in this courseware 
facilitate my understanding of the scientific terminologies 0 0 
45 
(18) 
55 
(22) 
 
3.55 
66 The video hypermedia annotations in this courseware 
facilitate my understanding of the technical terminologies 0 0 
45 
(18) 
55 
(22) 
 
3.55 
67 The video hypermedia annotations in this courseware 
facilitate my understanding of the scientific terminologies 
 
0 0 37.5 (15) 
62.5 
(25) 
 
3.62 
 Total Average (%) 0 0 48 51.9 3.51 
 
The findings from these three schools were compared with the results shown in Table 4. They show that the 
respondents in schools B and C collectively showed similar agreement toward the usefulness of hypermedia 
annotation in the courseware. This is seen in School A, which is 48% (agree) and 
51.9% (strongly agree). Similarly, in School B,  (agree) 
and 26.65% (strongly agree) and in School C,  (agree) 
and 30% (strongly agree). To sum up, all students from the three schools agreed on the usefulness of hypermedia 
annotation in the courseware in enhancing their understanding of the reading text. 
  
n courseware 
from School A, B and C 
 
 
 The usefulness of hypermedia annotation 
 SD 
(%) 
D 
(%) 
A 
(%) 
SA 
(%) 
School A 
Total Average 0 0 48 51.9 
 
School B 
Total Average 
0 0 73.35 26.65 
 
School C 
Total Average 
0 0 69.98 30 
5. Conclusion 
        This study has illustrated the use of technology in the teaching and learning process. It also indicates that in 
order to create effective hypermedia instructional materials, two principles need to be considered. The first is that 
instructional materials designed to accommodate individual differences should combine the use of various integrated 
media. This is because we cannot assume that the same media will have a similar effect on all students. Therefore, 
by integrating three different forms of media (textual, graphic, and video) in an HRCC, the variation in 
learning styles will be accommodated. The second is that the selection of presentation mode should support a 
particular cognitive process. Therefore, an instructional designer should make an accurate and precise judgment 
regarding which mode of presentation is more suitable to a given learning situation.  
 
This study also implies that more technologically based teaching aids should be developed for this subject. 
Computer courseware in particular is useful for students in rural areas as it would allow access to the Internet in 
searching for information on the subject. This study provides another approach in delivering information outlined in 
the EST subject. Teachers can utilize the courseware to promote a student-centered approach and encourage active 
learning. It encourages students to explore the content of the courseware actively and flexibly according to their 
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different learning ability. The design of this courseware will also enable students to learn in an interactive and 
informative environment. Teachers will no longer become the center of information for the students. Instead, they 
will become a facilitator that will guide students with minimum involvement. Nevertheless, teachers should 
encourage their learners to exploit the different modalities when looking up the meanings of unfamiliar words. 
Embedding interesting 
unknown words. In addition, the development of this courseware will become a stepping stone and a guide for 
teachers to develop their own courseware in schools for other reading comprehension topics. This is because the 
development of this courseware is straightforward. 
 
Finally, students will also benefit from this courseware as its main objective is to expose them to the world of 
information technology in the EST syllabus. The courseware will motivate students to read the EST texts in an 
enjoyable environment and at their own pace. They will no longer have insufficient time to read and comprehend the 
reading text. Students can now read and comprehend the text at school or at home using the courseware. They can 
also repeat the learning process until they have achieved their goals for understanding the topic. At the same time, it 
will promote hands-on learning as proposed and expected by the EST curriculum. Moreover, the hypermedia 
, such as planning, transforming, evaluating, and revising. They 
also give students a sense of being in control as well as a sense of playfulness by providing immediate feedback and 
choices. The design tasks and learning context in hypermedia courseware also create a highly motivating, fun, and 
error-tolerant environment for students as it provides variety, choice, challenges, and recognition that are seldom 
allowed in the traditional learning environment. 
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